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Listing &f the Claims 

This listing of claims will replace all prior versions, and listings of claims in the 
application. 

1. iPrc'v K'lislj presented'} \ method of identifying, analyntig t r typing a 
polymorphic DNA rragrru-ot m a sample of DNA ^kl method compri^irse.; 
sas coraaotirg said sample of DNA with < ue o< vvac DNA pohmerascs, 
vsher^ii said oik or mo v r DNA s oiymeraH\> comprise one or more 
mutations, or irsodifi canons in the O-hoIk of said one or more DNA 
polymerases which re. luce dvir ability to add one more non-tempUited 
nucleotides to the 3'tenrani.s of a synthesized DNA molecule; (I s5 
iiirsplif. im; sasdpohnw-jrhie DNA fragment v. itfnn said sample to produce a 
population of arnplmei DNA fjapnculs, wherein less than ,ih.»ut .M; 0 . of 
said amplified DNA figments ha\ c one or more non-temphted - ' 
nucleotide compared to ttrHphfjcauon pioducis produced by 7a«f DNA 
polymerase assayed under the s.m-e coial-liary, and sc^ rtnalwhv aid 
amplified pohinermNe DNA fragment. 

2, Previously ptesemed' A method of producing amplified copies of a 
poh-moipnie DN:. ft agment. said method conipr-s'og a) conutctmg a DNA 
sample vxuh one or more PN \ vohmcia^. whcian said ^nc >>i more DNA 
polymerases comprise <'Sie oi moie nutations or modifications in the O-helix 
of said i*ne oi moie DNA noNmcrases which reduce iheii ability to :\id one 
or mo'C ■lon-tenif iaxd :mclto'dces i< - the 3 ' terminus of ls symhef ized DNA 
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molecule; and b) amplifying said polymorphic DNA .fragment within said 
DNA sample to produce a population of amplified DNA. fragments, wherein 
less than about 50% of said amplified DNA fragments have one or more 
non-temp] ated 3 'nucleotides compared to amplification products produced 
by Taq DNA polymerase assayed under the same conditions. 

3-4. (Canceled) 

5 . (Original) The method of claim 1 , wherein said polymorphic DNA fragment 
is selected from the group of polymorphic DNA fragments comprising a 
minisatellite DNA fragment, a microsatellite DNA fragment and a STR DNA 

.fragment. 

6, (Original) The method of claim 1 , wherein said polymerases are thermostable 

DNA polymerases. 

7, (Previously presented) The method of claim 6, wherein the thermostable 
DNA polymerases are Thermoioga DNA polymerases or mutants thereof. 

8. (Original) The method of claim 7, wherein said DNA polymerase is a Trie or 
Tma DNA polymerase. 

9. (Previously presented) The method of claim 1 , wherein said DNA 
polymerases are reduced in 3-5'exonuclease activity. 

10, (Pre viously presented) The method of claim 1 , wherein said DNA 
polymerases are reduced in 5 -3 ' exonudease activity. 
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1 1 . (Previously presented) The method of claim 9, wherein said DNA 
polymerases are reduced in 5-3' exonuc lease activity, 

12. (Canceled) 

13. i> u c\ h'i^o p< -cnltd; ' v .\tthod oi ;Iam. 1. Viocem ^id DNA 

"ic \TtK\£.^& d'c 'eaacea \ a. le-st on action -v\\l vor: the y<v n 
consisting of; 

(a) 3-5' exonuclease activity; and 

(b) 5 '-3 'exonuclease activity. 

14. (Previously presented) The method of claim 13, wherein said polymerases 
have reduced 3-5' exonuclease and 5-3' exonuclease activity. 

15. (Previously presented) The method of claim 13, wherein said polymerase is 
reduced in 3 -5 'exonuclease activity. 

16. (Canceled) 

1.7. tTu^ou.sSyneieriLd'i 'he mttrvJ o^Ja-ri i, s\hciev ^ra 0-nd>A i> 
oeiliicd RXXXKXXX" .VVM \ ; 1>F Q IP NO ' t, * herein \ *s any 

amino acid. 

18. (Original) The method of claim 17, wherein said mutation or modification is 

at position R (Arg) and/or F (Phe) and/or K (Lys) of said O-helix or 
combinations thereof. 
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j° O ^11,1 H n r i« I i ^ tBsi'f I in f - an. % * 
Hi. o-sst < t \ ±2 1 \ ^ ^2^ 

n i » * r ^ *w '5 2 - f r i \ ~ s\ r> * 

j i t. ">^r t - * u i " / N s 7 
12m \h r ~\ ^ 2 ^ \~ ^\ j) r "» A ^22 

-^v^ -"»o> "> ~> ~\ > "> V v"2u ~ " ^ ^\ < 

\r > \ r:T F" t> m < z<\ 

- fcT - -^^2 K" 1 T * M A. " I 

- t , > \ M \ \ 2 K^x't^ ^ V K" f h 

" ) * \ ^ \ < _2Q t M " JM* k "> K \""»* 

x <2 \ x M F 0 «. ^1 " \ ^ "> \ v \ 

„ * \ * ^ k ^1 i )ir\D"\ ^>Jt 

\ . ^ ^2 \ iv 4 „ \ ^ \ A- y > > % " * V i 

\ \ a ■» \ ^ 0^ \ ATI 0 *} ^ s < n h\A2 9 l"^ 

i " \ I "> \ > )<* t, \"M k 2 % «l r 

" " i \1 H " Qi\ 1! k"*2 ^ i * v 

D137A, P323A, R722N. 

20. (Previously presented) The method of claim 1 , wherein said mutation or 
modification is an amino acid substitution at position R and/or F and/or K of 

said O-helix or combinations thereof. 
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21. (Pie\io^3> prt'Sfiiicd) A method of derermlning the relationship between a 
first individual and a second individual, said method comprising comparing a 
population of amplified D\A molecules in a sample of DNA from -<aid first 
individual thai of .said second individual, wherein said ON A sample or 
said first and second individuals arc aruthred according to tho me-hod of 
claim I. 

22. (Original} The method of claim 11 , wherein said sample of DNA from said 
first individual is a known sample and said sample of DNA from said second 
individual is an unknown sample. 

23. (Previously presented) A kit comprising one or more DNA polymerases, 
wherein said one or more DNA polymerases comprise one or more mutations 
or modifications in the O-helk of said one or more DNA polymerases which 
reduce their ability to add one or more non- templates nucleotides to the 3 5 
terminus of a synthesized DNA molecule, and wherein amplification of a 
polymorphic DNA fragment with said DNA polymerase produces a 
population of DNA fragments in which less than about 50% of said DNA 
fragments have one or more non-tempiated 3' nucleotides compared to 
amplification products produced by Taq DNA polymerase assayed under the 
same conditions. 

24. (Original) The kit of claim 23, said kit further comprising one or more 
components selected from the group consisting of one or more DNA primers, 
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one or more deoxynucleoside triphosphates, and a buffer suitable for use in 
the identification, analysis or typing of a polymorphic DNA fragment 

25. (Original) The kit of claim 2.3, wherein said polymerases are thermostable 

DNA polymerases, 

26. (Previously presented) The kit of claim 25, wherein said thermostable DNA 
polymerases are Thermotoga DNA polymerases. 

27. (Previously presented) The kit of claim 23, wherein said DNA polymerase is 
reduced in 3-5' exonuclease activity. 

28. (Previously presented) The kit of claim 23, wherein said DNA polymerase is 
reduced in 5 -3 ' exonuclease activity. 

29. (Canceled). 

30. (Canceled). 

3 1 . (Previously presented) The kit of claim 23, wherein said O-helix is defined as 
RXXXKXXXFXXXYX (SEQ ID NO: 1 1), wherein X is any amino acid. 

32 , (Original) The kit of claim 31, wherein said mutation or modification is at 
position R (Arg) and/or F (Phe) and/or K (Lys) of said O-helix or 
combinations thereof. 
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33. (Previously presented) The kit of claim 31. wherein said mutation or 

modification is an amino acid substitution at position R and/or F and or K of 
said O-hesix or combinations thereof. 

34-65. (Canceled) 

66. (Previously presented) A method for amplifying a double stranded DNA 
molecule, comprising: 

(a) providing a first and second primer, wherein said first primer is 
complementary to a sequence at or near- the 3 '-terminus of the first 
strand of said DNA molecule and said second primer is 
complementary to a sequence at or near the 3 -terminus of the second 
strand of said DNA molecule: 

(b) hybridizing said first primer to said first strand and said second 
primer to said second strand in the presence of one or more DNA 
polymerases, wherein said one or more DNA polymerases comprise 
one or more mutations or modifications in the O-helix of said one or 
more DNA polymerases which reduce their ability to add non- 
templated 3' nucleotides to a synthesized nucleic acid molecule under 
conditions such that a third DNA molecule complementary to said 
first strand and a fourth DNA molecule complementary to said 
second strand are synthesized; 
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(c) denaturing said first and third strands, and said second and fourth 
strands; and 

(d) repealing steps (a) to (c) one or more times to produce a population of 
amplified DNA fragments, wherein less than about 50% of said 
amplified DNA fragments have one or more non-teraplated 3' 
nucleotides compared to amplification products produced by Tag 
DNA polymerase assayed under fee same conditions. 

67-68, (Canceled). 

69. \Vsc\ iousiy prepared * ilie method of air, ons o; claim:? . 2 and 66, 
v% herein fasd oce or moie DNA polymerases induce less thar= about 
5% ot aniplitlcjti^n pioduett containing ore or more noij-fftnnUk-d 
r^c-eotides at thcr 3'termiPt 

70. iPu'Vifmsiy presented) The irsethod of an> one o: claims 1 . 2 6-'\ 
v hesesu said <w& cr more DN \ polymeta.v.o..* piocuce hsi tnsn about 
l°c of km nlif< cation ] mducis containing one or sv.ore rton-fcr.ipjat.xS 
nucleotide at thus 3 teiniim, 

71. {PreMouslj presented* Pie kit of diirn 23, u-hucin 33'd one <.>i rco;e 
DNA r>ohineiascs p:uJuce less dun alvm 5 C o of amplification 
products containing one or more non-templated nucleotides at their 

3 ' termini 
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(1 re\ \>usly ;ve?c nietii ] he kit of claim 2.\ v. heroin said one or 
moie DXA porvmer^e-, pTvviuce k;?!> than a>v ut ^ of airmail anon 
pioduots oonfamirs^ one or more non-it-n-ri^rcJ nucleoids at their 
3' termini. 

{0::nt-iu!} amended} I he method oi any or.e of cbmis 1. 2 and bb, 
therein Ksi than about 20° o of said amplified F>\A ira-aments have 
one or more jvn-teroplsited ?' nue.leotKk&. 

(Pre\ iou^y prev.n*eds 1 sic medioJ or any one or\ lairc^ i, 2 arsd W>, 
wheicu' 'e,^ than a 1 out 3<; u o of ^aid amplified f>X \ fragments fune 
esse oi moie non-teniphted 3 'nucleotides 

tPicviousiy psesesucd^ Th<. rueihod of ans one of claims 1, 2 and oo, 
whi^ein less i'^o about 5'V otXaia smpiifk-d DXA fragment!? have 
one or moie no.^H-^ipiatcd 3' rmeieotJdes. 

U^exxv.id) presented) The method of any one of claim.:? 1. 2 and 66, 
wherein k-!?s than shout l°< ofXaid amplified DXA -ugments ha^'e 
otk, or more non-tern olateu ?■' nuclei Hides 

^Pie% iousiy uiCNcr.tcd* Ihe kit of claim 2.', u huein ks^ than about 
20'' 'o of .said DN A. fragments ha\e one os moie nor.^rnpiared 
nucleotides. 
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78. \ " t% o^w^ "v -toe Ac \ ol Llair 2 \ v note ^ e = t^a* aeei t 

i oi sdiH \ ra^ oei t* , 1 *• o*- ^jrt .-♦cmpl"' cd v 

79. ^ o <=K ■> esentvt. lA\ + oiclr ^ 2* * h/tv l^stiai lout 
•- \ o 4 .i e" \ A aynic is iiau one ot n ire *wn trrp ' \.d 3' 
nucleotides. 

80. (Previously presented) The kit of claim 23, wherein less than about 
1% of said DNA fragments have one or mors non-templated 3* 
nucleotides. 

81 . (Previously presented) The kit of claim 23. wherein said one or 
more DNA polymerases produce less than about 30% of 
tvmpUii cation products containing one or nsore non-templated 
ntieleoiides at their 3'' termini. 

82. {Previously presented) The method of any one of claims 1 , 2 and 66, 
wherein said one or more DMA polymerase? produce less -han about 
30% of amplification products containing one or more nea- 
ter; -plated nucleotides at their termini. 



